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| (54) Title: AN ELECTRET CONDENSER MICROPHONE 
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(57) Abstract: The present invention relates to an electret condenser microphone including the vibratory diaphragm which is com- 
prised of an electret film into which an electric charge is charged; a conductive film formed on one side of the electret film by 
sputtering of chemical vapor deposition (CVD); and a polar ring disposed at a peripheral edge of the underside of the conductive 
film such that the conductive film formed on the electret film is located apart from the inner surface of the case at a given distance 
(At). Also, this microphone includes a vibratory diaphragm support member which is disposed on the vibratory diaphragm and has 
a concave groove and a concave portion. The concave portion has a plurality of sound holes which are formed at a bottom surface 
thereof such that the vibratory diaphragm is vibrated easily. On the vibratory diaphragm support member is attached an integrated 
circuit serving to receive and amplify a transformed electrical signal from the vibratory diaphragm. Furthermore, the microphone 
includes an insulating cap on which a pair of contact pins are located. As a result, the electret condenser microphone of the present 
invention has a simple structure and hence can be miniaturized. In addition, it is manufactured through a reduced number of assem- 
bling processes whereby manufacturing yields can be increased and manufacturing costs can be reduced. 
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AN ELECTRET CONDENSER MICROPHONE 



TECHNICAL FIELD 

5 The present invention relates generally to a hybrid- 

type electret condenser microphone, and more particularly 
to a miniaturized electret condenser microphone for use in 
portable telephones or information communication devices, 
in which main components including electronic circuits, 
10 such as an IC device and the like, are integrated into a 
chip. 



BACKGROUND ART 

Korean Patent Publication No. 1993-3063, which was 

15 filed on December 22, 1990 in the name of this applicant 
and issued on April 17, 1993, discloses an electret 
condenser microphone which is attached to a mike, a 
telephone, a portable telephone, a video tape recorder, a 
toy and the like and serves to transform sound pressure 

20 into an electrical signal. 

The electret condenser microphone disclosed in this 
patent is schematically shown in Fig. 1 in a cross section. 
As shown in Fig. 1, the electret condenser microphone 
includes a case 3 which has an opening 1 formed at a 

25 central portion of an underside thereof and a cover 2 
attached to an outer surface thereof. A polar ring 4 and a 
vibratory diaphragm 5 are disposed within the case 3. An 
amplifier unit 9 is secured to a printed circuit board 12 
by means of a soldering 13. An output lead 11 of the 

30 amplifier unit 9 is connected to the printed circuit board 
12 by soldering. On the vibratory diaphragm 5 is disposed 
a fixed electrode 16 which is connected to an input 
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terminal 10 of the amplifier unit 9 and insulated by an 
insulating ring 17. A dielectric plate 20 applied with an 
electrostatic material is disposed within the fixed 
electrode 16. In addition, a plurality of openings 21 are 
5 formed at a peripheral edge of the fixed electrode 16. 

In the conventional electret condenser microphone 
having a construction as described above, however, the 
dielectric plate 20 is separately adhered onto the fixed 
electrode 16 in a state where the fixed electrode 16 

10 insulated from the case 3 by the insulating ring 17 is 
connected directly to the vibratory diaphragm 5. For this 
reason, although the electret condenser microphone can be 
significantly improved in performance, it has a problem in 
that it cannot be miniaturized. Another problem is that 

15 the contact area between the input terminal 10 of the 
amplifier unit 9 and the fixed electrode 16 is limited, so 
that inferior electrical contact occurs between the input 
terminal 10 of the amplifier unit 9 and the fixed electrode 
16 and hence production yield cannot be increased. 

20 

DISCLOSURE OF THE INVENTION 

Accordingly, the present invention has been made to 
solve the above-mentioned problems occurring in the prior 
art, and an object of the present invention is to provide 
25 an electret condenser microphone which can be miniaturized. 

It is another object of the present invention to 
provide an electret condenser microphone which can be 
manufactured in increased yield. 

To accomplish the above objects, the present invention 
30 provides an electret condenser microphone which comprises: 
a case which is electrically grounded and has an opening 
formed at an upper side thereof and a plurality of sound 
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holes formed at a central portion thereof, the sound holes 
serving to collect and pass sound there-through; a 
vibratory diaphragm which is disposed within the case in- 
parallel to an inner bottom surface of the case, apart, from 
5 the bottom surface of the case at a given distance (At), 
and which is vibrated by sound pressure coming in through 
the sound holes of the case so as to transform a sound 
signal into an electrical signal; a vibratory diaphragm 
support member which is disposed on the vibratory diaphragm 

10 and has a concave groove formed at an outer surface thereof 
and a concave portion, the concave groove being formed such 
that the vibratory diaphragm is spaced apart from the 
vibratory diaphragm support member at a given distance, the 
concave portion having a plurality of small sound holes 

15 formed at a bottom surface thereof such that the vibratory 
diaphragm is easily vibrated; an integrated circuit which 
is attached to the vibratory diaphragm support member and 
serves to amplify the electrical signal; an insulating cap 
which covers the opening formed at the upper side of the 

20 case while electrically insulating the vibratory diaphragm 
support member from the case; a first contact pin which is 
disposed on the insulating cap such that it receives the 
amplified signal from the integrated circuit attached on 
the vibratory diaphragm support member through a contact 

25 element connected by a lead to the integrated circuit and 
transmits the received signal to the outside of the 
electret condenser microphone; and a second contact pin 
which is disposed on the insulating cap such that it 
receives the amplified signal from the integrated circuit 

30 attached to the vibratory diaphragm support member through 
a contact element connected by a lead to the integrated 
circuit and transmit the received signal to the outside of 
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the electret condenser microphone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross-sectional view which schematically 
5 shows an electret condenser microphone of the prior art; 

Fig. 2 is a perspective view which schematically shows 
the appearance of an electret condenser microphone 
according to a preferred embodiment of the present 
invention; 

10 Fig. 3 is a partial cross-sectional view showing the 

electret condenser microphone according to a preferred 
embodiment of the present invention; 

Fig. 4 is a perspective view which schematically shows 
a vibratory diaphragm used in the electret condenser 
15 microphone according to a preferred embodiment of the 
present invention; 

Fig. 5 is a perspective view which shows a silicon 
securing board in which an IC device used in the electret 
condenser microphone according to a preferred embodiment of 
20 the present invention is integrated into a chip; and 

Fig. 6 is a schematic view of an integrated circuit 
shown in Fig. 5. 

25 BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, the electret condenser microphone 
according to a preferred embodiment of the present 
invention will be described with reference to the 
accompanying drawings. 
30 Fig. 2 is a perspective view which schematically shows 

the appearance of an electret condenser microphone 
according to a preferred embodiment of the present 
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invention; Fig. 3 is a partial cross-sectional view showing 
an electret condenser microphone according to a preferred 
embodiment of the present invention; Fig. 4 is a 
perspective view which schematically shows a vibratory 
5 diaphragm used in an electret condenser microphone 
according to a preferred embodiment of the present 
invention; and Fig. 5 is a perspective view which shows a 
silicon securing board in which an IC device used in an 
electret condenser microphone according to a preferred 
10 embodiment of the present invention is integrated into a 
chip . 

Referring to Figs. 2 to 5, an electret condenser 
microphone according to a preferred embodiment of the 
present invention includes a case 50 and a vibratory 
15 diaphragm 7 0 which is vibrated by sound pressure coming in 
through sound holes 52 of the case 50 so as to transform a 
sound signal into an electrical signal. 

On the vibratory diaphragm 70 is disposed a vibratory 
diaphragm support member 80 made of a semiconductor wafer 
20 which has a concave portion 82. 

A plurality of small sound holes 82a are formed at a 
bottom surface of the concave portion 82 so that the 
vibratory diaphragm 70 is easily vibrated. 

Moreover, the electret condenser microphone includes 
25 an integrated circuit 100 which receives and amplifies the 
transformed electrical signal from the vibratory diaphragm 
70. 

Also, the electret condenser microphone has an 
insulating cap 110 which covers an opening formed at the 
30 upper side of the case 50 while serving to electrically 
insulate the vibratory diaphragm support member 80 from the 
case 50. 
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Further, the electret condenser microphone includes a 
pair of contact pins 120 and 130 disposed on the insulating 
cap 110. 

In this case, the first contact pin 120 is connected 
5 to a contact element 102 connected to a lead 102a of the 
integrated circuit 100, such that the amplified signal from 
the integrated circuit 100 attached on the vibratory 
diaphragm member 80 is transmitted to the outside of the 
electret condenser microphone. The second contact pin 130 

10 is connected to a contact element 103 which is connected to 
a lead 103a of the integrated circuit 100. 

In other words, the case 50 included in the electret 
condenser microphone according to the present invention has 
an opening formed at the upper side thereof, and a 

15 plurality of sound holes 52 formed at a central portion of 
the underside thereof. The sound holes 52 serve to collect 
and pass sound there-through. Within the case 50, the 
vibratory diaphragm 70 is disposed parallel to an inner 
bottom surface 50a of the case while maintaining a given 

20 distance (At) there-between. 

Furthermore, the vibratory diaphragm support member 80 
is made of a semiconductor wafer and has the concave 
portion 82. A plurality of small sound holes 82a are 
formed at a bottom surface of the concave portion 82 of the 

25 vibratory diaphragm support member 80, so that the 
vibratory diaphragm 70 is vibrated easily. The vibratory 
diaphragm support member 80 also has a concave groove 84 
formed at the underside thereof to a depth of generally 5 
to 25 urn, so that the vibratory diaphragm 7 0 is spaced 

30 apart from the vibratory diaphragm support member 80 at a 
given distance. 

In the electret condenser microphone of the present 
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invention, since the vibratory diaphragm support member 80 
is made of a semiconductor wafer, the integrated circuit 
100 for amplifying the transformed electrical signal from 
the vibratory diaphragm 70 can be made into a single chip. 
5 The opening formed at the upper side of the case 50 is 

covered with the insulating cap 110 which serves to 
electrically insulate the vibratory diaphragm support 
member 80 from the case 50. 

On the insulating cap 110, the first contact pin 120 

10 is disposed, which receives the amplified signal from the 
integrated circuit 100 through the contact element 102 
connected to the integrated circuit 100 by the lead 102 and 
transmits the received signal to the outside of the 
electret condenser microphone. 

15 Moreover, on the insulating cap 110, the second 

contact pin 130 is disposed, which is electrically 
connected to the contact element 103 that is connected to 
the integrated circuit 100 by the lead 103a. The second 
contact pin 130 can be electrically connected to the 

20 outside of the electret condenser microphone. 

As shown in Fig. 4 in detail, the vibratory diaphragm 
70 comprises an electret film 72 into which an electric 
charge is charged; a conductive film 74 which is formed on 
one side of the electret film 72 by sputtering or chemical 

25 vapor deposition (CVD) ; and a polar ring 76 which is 
disposed at a peripheral edge of the underside of the 
conductive film 74 such that the conductive film 74 formed 
on the electret film 72 is located apart from the inner 
surface 50a of the case 50 at a given distance (At) . 

30 Preferably, the vibratory diaphragm 7 0 is formed of 

12.5 to 25 urn thick fluoro ethylene propylene (FEP) or 
Teflon. 
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As shown in Fig. 6, the integrated circuit 100 
comprises an amplifier 104 which serves to transform a 
voltage signal generated by vibration of the vibratory- 
diaphragm caused by sound pressure into a current signal 
5 and to amplify the transformed current signal. Such an 
amplifier 104 is comprised of a field effect transistor 
(FET) 140 for a microphone and a capacitor 170 for a noise 
filter. In the field effect transistor, a gate terminal is 
connected to the vibratory diaphragm support member 80, a 

10 drain terminal is connected to the contact element 102, and 
a source terminal is connected to the contact element 103. 

In this case, it is preferred that the vibratory 
diaphragm support member 80 is formed of a silicon or 
germanium wafer and made conductive by suitable doping of 

15 impurities. 

At the bottom surface of the concave portion 82 of the 
vibratory diaphragm support member 80, a plurality of 
sound holes 82a are formed respectively so as to have a 
diameter of 20 to 100 urn by etching firstly using an 

20 anisotropic etching method and then etching the resulting 
bottom surface secondarily. 

Hereinafter, operations and effects of the electret 
condenser microphone according to the preferred embodiment 
of the present invention will be described. 

25 First, an assembling process of the electret condenser 

microphone according to the preferred embodiment of the 
present invention will now be described. 

In the assembling process, the vibratory diaphragm 70 
comprising the electret film 72, the conductive film 74 

30 formed of a metal on one side of the electret film 72, and 
the polar ring 7 6 which is disposed on the peripheral edge 
of the underside of the conductive film 74 in such a manner 
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that the conductive film 74 is located apart from the inner 
bottom surface 50a of the case 50 at a given distance (At) 
and maintained under a desired tension, is disposed on the 
inner bottom surface 50a of the case 50 in such a manner 
5 that the polar ring 7 6 faces downward. 

Next, the vibratory diaphragm support member 80 having 
the integrated circuit 100 attached thereon is mounted onto 
the vibratory diaphragm 70. Then, the vibratory diaphragm 
70 is spaced apart from the underside of the concave 
10 portion 82 formed at the vibratory diaphragm support member 
80 at a given distance by virtue of the concave groove 84 
formed at the underside of the vibratory diaphragm support 
member 80. 

Thereafter, the opening of the case 50 is covered with 

15 the insulating cap 110. Then, a sidewall of the insulating 
cap 110 is in contact with the underside of the vibratory 
diaphragm support member 80 and an inner sidewall of the 
case 50, so that the vibratory diaphragm support member is 
electrically insulated from the case 50. 

20 At this time, the first contact pin 120 disposed on 

the insulating cap 110 is electrically connected to the 
contact element 102 attached on the vibratory diaphragm 
support member 80, and the second contact pin 130 disposed 
on the insulating cap 110 is electrically connected to the 

25 contact element 103 attached on the vibratory diaphragm 
support member 80. 

In this assembled state, the vibratory diaphragm 70 is 
disposed on the inner bottom surface 50a of the case 50 in 
such a manner that it is spaced apart from the inner bottom 

30 surface 50a of the case 50 at a given distance (At) by 
interposition of the polar ring 76 there-between. 

Also, on the vibratory diaphragm 70 is disposed the 
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vibratory' diaphragm support member 80 on which the 
integrated circuit 100 is attached. 

In this state, since the concave groove 8 4 is formed 
at the underside of the vibratory diaphragm support member 
5 80, and the sound holes 82a are formed at the bottom 
surface of the concave portion 82 of the vibratory 
diaphragm support member 80, the vibratory diaphragm 7 0 is 
easily vibrated by sound pressure coming in through the 
sound holes 52 of the case 50. 

10 While the vibratory diaphragm 70 is vibrated by sound 

pressure, a sound signal is transformed into a voltage 
signal. This voltage signal is applied to the field effect 
transistor (FET) 140 within the integrated circuit 100 
through the vibratory diaphragm support member 80. In this 

15 case, the vibratory diaphragm support member 80 is 
connected to the gate terminal of the field effect 
transistor, which serves to transform the voltage signal 
into a current signal and amplify the transformed current 
signal . 

20 In the field effect transistor of the amplifier 104, 

the voltage signal transmitted from the vibratory diaphragm 
support member 80 is transformed into the current signal 
and amplified. 

Then, noise is removed from the amplified signal in 

25 the capacitor 170, and the amplified signal is transmitted 
to the outside of the electret condenser microphone through 
the leads 102a and 103a and the contact elements 102 and 
103. 

In this state, the contact element 102 is connected to 
30 the drain terminal of the field effect transistor, and the 
contact element 103 is connected to the source terminal of 
the field effect transistor. 
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Furthermore, the electrical signal which was 
transformed from sound and amplified in the integrated 
circuit 100 is outputted to a telephone, a video tape 
recorder or a toy through contact pins 120 and 130, which 
5 are in contact with the contact elements 102 and 103, 
respectively. 

In the embodiment described above, although the case 
50 of the electret condenser microphone has been described 
illustratively as it is designed in a rectangular shape, it 

10 is understood that this invention is not limited thereto, 
and forming the case 50 so as to have various shapes, such 
as a circular shape or a polygonal shape, belongs to the 
concept of the present invention. 

Although a preferred embodiment of the present 

15 invention has been described for illustrative purposes, 
those skilled in the art will appreciate that various 
modifications, additions and substitutions are possible, 
without departing from the scope and spirit of the 
invention as disclosed in the accompanying claims. 

20 As apparent from the foregoing, the electret condenser 

microphone has a simple structure comprising the case, the 
vibratory diaphragm, the vibratory diaphragm support member 
having the integrated circuit attached thereto, and a pair 
of the contact pins, so that it can be miniaturized. 

25 Furthermore, by virtue of a decrease in number of the 

assembling processes, it can be manufactured at increased 
yields and thus reduce cost. 

In addition, in the electret condenser microphone of 
the present invention, since the vibratory diaphragm 

30 support member, which serves to support the vibratory 
diaphragm in such a manner that the vibratory diaphragm is 
easily vibrated and also serves to transmit the signal from 
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the vibratory diaphragm, is made of a semiconductor wafer, 
the electrical contact is satisfactory, and the circuit can 
be made directly on the semiconductor wafer whereby it can 
easily be integrated into a chip. 
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WHAT IS CLAIMED IS: 

1. An electret condenser microphone comprising: 
a case 50 having an opening formed at a upper side 
thereof and a plurality of sound holes 52 formed at a 
5 central portion of a underside thereof, the sound holes 52 
serving to collect and pass sound there-through; 

a vibratory diaphragm 70 disposed above an inner 
bottom surface 50a of the case 50 and spaced from the inner 
bottom surface 50a of the case 50 at a given distance (At ) , 
10 the vibratory diaphragm 70 being vibrated by sound pressure 
coming in through the sound holes 52 of the case 50 so as 
to transform a sound signal into a voltage signal; 

a vibratory diaphragm support member 80 formed of a 
semiconductor wafer and disposed on the vibratory diaphragm 
15 70, the vibratory diaphragm support member 80 serving to 
transmit the voltage signal from the vibratory diaphragm 70 
and having a concave groove 84 formed at a underside 
thereof and a concave portion 82 at a upper side thereof, 
the concave groove 84 being formed such that the vibratory 
2 0 diaphragm support member 80 is spaced apart from at a given 
distance, the concave portion 82 having a plurality of 
sound holes 82a which are formed at a bottom surface 
thereof such that the vibratory diaphragm 70 is vibrated 
easily ; 

25 an integrated circuit 100 attached to the vibratory 

diaphragm support member 80 and serving to transform the 
voltage signal into an electrical signal and amplify the 
transformed electrical signal; 

an insulating cap 110 covering the opening formed on 
30 the case 50 while electrically insulating the vibratory 
diaphragm support member 80 from the case 50; and, 

a pair of contact pins 120 and 130 disposed on the 
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insulating cap 110 and serving to transmit the amplified 
electrical signal from the integrated circuit 100 to an 
outside of the electret condenser microphone. 

5 2. The electret condenser microphone according to 

claim 1, in which the vibratory diaphragm 70 comprises an 
electret film 72 into which electric charge is charged; a 
conductive film 74 formed on one side of the electret film 
72 by sputtering or chemical vapor deposition (CVD);and a 
10 polar ring 7 6 disposed at a peripheral edge portion of an 
underside of the conductive film 74 such that the 
conductive film 7 4 formed on the electret film 72 is 
located apart from the inner bottom surface 50a of the case 
50 at a given distance (At) . 

15 

3. The electret condenser microphone according to 
claim 1, in which the vibratory diaphragm 70 is formed of 
12.5 to 25 urn thick fluoro ethylene propylene ( FEP) or 
Teflon. 

20 

4 . The electret condenser microphone according to 
claim 1, in which the concave groove 8 4 formed at the 
underside of the vibratory diaphragm support member 80, has 
a depth of 5 to 25 um. 

25 

5. The electret condenser microphone according to 
claim 1, in which the integrated circuit 100 is comprised 
of a field effect transistor for use in a microphone. 

30 



14 



WO 02/37893 



PCT/KR01/01836 



FIG.1 




WO 02/37893 



PCT/KR01/01836 



FIG.2 



110 




WO 02/37893 



PCT7KR01/01836 




WO 02/37893 



PCT/KR01/01836 



FIG.4 



70 




76 



WO 02/37893 



PCT/KR01/01836 



FIG. 5 




WO 02/37893 



PCT/KR01/01836 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/KR01/01836 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7 H04R 19/04 

According to International Patent Classification (IPC) or to both national classification and IPC 
~B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Korean Patents and applications for inventions since 1975 
Korean Utility models and applications for Utility models since 1975 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with ir 



re appropriate, of the relevant passages 



Relevant to claim No. 



US 5452268 A (THE CHARLES STARK DRAPER LABORATORY, INC.) 19 
see page 1, line 1 - page 5, line 40 



EP 533284 A (MICROTEL B.V.) 24 March 1993 
see abstract 



US 4558184 A (AT&A BELL LABORATORIES) 10 December 1985 
see abstract 



JP 1 1-88992 A (HOSIDEN CORP.) 30 March 1999 
see abstract 



1.2,5 
1,2,5 
1,2 
1,2,5 



| | Further documents are listed in the continuation of Box C. 



□ 



See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevence 
"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 

"P" document published prior to the international filing date hut later 
than the priority date claimed 



"T" later document published after the international filing date or 
date and not in conflict with the application but cited to 
the principle or theory underlying the invention 

"X" document of particular relevence; the claimed invention cannot 
considered novel or cannot be considered to involve an 
step when the document is taken alone 

"Y" document of particular relevence; the claimed invention canno 
considered to involve an inventive step when the document 
combined with one or more other such documents.such 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
07 FEBRUARY 2002 (07.02.2002) 



Date of mailing of the international search report 
08 FEBRUARY 2002 (08.02.2002) 



Authorized officer 

MOK, Seung Kyun 
Telephone No. 82-42-481-5677 



Name and mailing address of the IS A/KR 
Korean Intellectual Property Office 
Government Complex-Daejeon, 920 Dunsan-dong, Seo-gu, 
Daejeon Metropolitan City 302-701, Republic of Korea 

Facsimile No. 82-42-472-7 1 40 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 




international application No. 


Information on patent family members 




PCT/KR01/01836 


Patent document Publication 


Patent family 




Publication 


cited in search report date 


member(s) 




date 


US 5452268 A 19.09.95 


KR 232420 Bl 


01.12.99 




CA 2197197 C 


23.02.99 




KR 97705325 A 


06.09.97 




JP 9508777 W 


02.09.97 




EP 0775434 Al 


28.05.97 




AU 9528271 A 


07.03.96 




WO 9605711 Al 


22.02.96 


EP 0533284 Al 24.03.93 


DE 69226057 E 


06.08.98 




EP 533284 Bl 




01.07.98 




US 5255246 A 




19.10.93 




NL 9101563 A 


16.04.93 


WO 8403410 A 30.08.84 


CA 1210131 A 




19.08.86 




US 4558 184 A 




10.12.85 




JP 60500841 W 


30.05.85 




EP 0137826 A 




24.04.85 


JP 11 088992 A 30.03.99 


DE 19839978 A 1 


18.03.99 




TW 0387198 A 




11.04.2000 




JP 0013894 A 




14.01.2000 




KR 99029428 A 




26.04.99 



Form PCT/ISA/210 (patent family annex) (July 1998) 



